INTRODUCTION
In 1897-98, while a young surgeon in the Indian Medical Service (IMS), Ronald Ross incriminated mosquitoes in malaria transmission, a remarkable piece of research considering that he did not know what he was looking for in his mosquitoes or even if they were the "right" insects.' His main guidance came from Patrick Manson, who had hypothesized that mosquitoes might be the culprits. The research in India was beset by bureaucratic bunglings within the IMS, and by Ross's want of scientific training; both were offset by the prodigies of work that would also characterize Ross's later undertakings. In apparent self-description, written years after India, Ross said that "Medical discovery, like all discovery, requires two rather rare qualities -an acute instinct for the right direction, and a burning perseverance in following it up."2 Ross's mosquito-malaria work capped his eighteen-year career in the IMS, and brought him the Nobel Prize in 1902.
Ross's achievement in India entrained less familiar involvements that are the concern of the present study: specifically, his seeking after monetary reward for his research from Britain and her institutions. Ross 's efforts to gain the rewards of research went unrequited, although they occupied his attention for some thirty years, engaged the highest levels of British medicine, science, and govemment, and drew attention to the indifferent economic status of medical scientists.
ROSS'S BACKGROUND
Ross was born in India in 1857 during the Great Mutiny, and he died in London in 1932 during the Great Depression. While the mosquito-malaria work represented the apogee of Ross's career, he was also a mathematician, epidemiologist, sanitarian, editor, novelist, dramatist, poet, and an amateur musician, composer, and artist. His cerebral pursuits notwithstanding, Ross was at heart a doer, and impatient with those he regarded as intellectually palsied who obstructed him. Ross In 1906, Ross published an unsigned proposal for a British Nobel Prize,10 arguing that the British should not have to look to Sweden for reward, that fame did not educate a researcher's children or provide him a pension, and that the nation should not use a man's research for nothing; the proposed Prize would pay men who advanced medical science but received no monetary recompense for the work. Ross's plan for a British Nobel Prize failed to stir the medical community. He had, however, mentioned in his paper that in the early nineteenth century Parliament had voted Jenner £30,000 for developing vaccination. This type of reward seemed to appeal to Ross, for he wrote to a friend that "It occurred to me that I had better go to my lawyer and see what he suggested. After I told him about Jenner getting £30,000 from Parliament, he at once said that he thought a case might lie, if not on legal, yet on strong moral grounds."11 His lawyer's favourable reaction may have deflected Ross from further advocating the British Nobel Prize, and after a lapse of seven years Ross did, in fact, petition Parliament.
THE LIVERPOOL PENSION
Ross resigned from the Liverpool School in 1912, having decided to establish a consultant's practice in London. His salary at Liverpool had risen from £250 to £300 in 1899, to £600 when he became Professor of Tropical Medicine in 1903, and to £800 in 1910. For an indeterminate period, Ross also received an unspecified "proportion of student fees" and a consultant's fee of£100 annually.12 In addition, £292 came to Ross annually as his IMS pension. Thus Ross's gross income during his first year at Liverpool was probably around £700, an amount similar to that earned by his peers in the United States.13 In 1918, six years after his move to London, the Liverpool School offered Ross an honorary Vice-Presidency, and he took the occasion to press the School for a pension, a matter he had not resolved earlier. In replying to Sir Francis Danson, Chairman of the School, Ross asserted that in 1899 the School's authorities had said they would try to arrange a pension for him, and thus he felt he still had a claim for one; accordingly, he asked Danson if accepting the Vice-Presidency would compromise his claim.'4 At the same time, Ross Before his India Office letters reached print, Ross published an invited paper recounting the contributions of the Liverpool School to tropical health. He condemned failure to provide adequate recompense to men who gave exceptional medical services to the empire, and he underscored the small salaries and pensions at the two schools of tropical medicine: "Numbers of lecturers receive nothing or next to nothing, and the payment of the junior posts no longer tempts the best men."29
Ross presently asserted in a published letter that "Science has become ... the premier industry of the world", and that government owes payment for valuable research that carries no pecuniary advantage to the worker.30 A precedent for this, said Ross, was Parliament's giving Jenner money for his work, but in general the "mere utilization of work implies payment . . . [and] this principle applies to nearly the whole of medical work, in which advice is almost always given without contract." Ross also asserted that the British Empire was "bound in honour" to pay the professional men who serve it well. Satisfying claims would do more, according to Commons, to which the Chancellor merely reaffirmed his stated opinion that the petition did not accord with "modern usage". In reply to another question about a fund to compensate scientists who did worthy but unremunerated work, the Prime Minister (Asquith) said that in his view no further provisions were needed beyond those existing,64 a position obviously at odds with Ross's.
As noted earlier, Ross made public his petition to Parliament in April 1914 in a letter to the British Medical Journal headed 'The Reward of Research', and significantly subtitled in italics, 'How to applyfor it'.65 The letter set out Ross's now-familiar themes, and it urged the medical profession to support reform. The news of Ross's petition generated a wave of articles, letters, and editorials in newspapers and journals, most of them endorsing his position. The most vociferous opposition to Ross came from the British Union for the Abolition of Vivisection, whose physician-president asserted that with the Nobel Prize Ross needed no more money, and that support of research encouraged the "dishonourable pursuit of vivisection" rather than the "honourable career of medicine".66 The Abolitionist also caricatured Ross in a cartoon on its cover (Plate 1). 67 On 24 July 1914, ten days before Britain declared war, the Representative (policy-making) Body of the British Medical Association (BMA) "unanimously and with applause" passed a resolution endorsing Ross's petition. Dr Alfred Cox, the BMA's Medical Secretary, with whom Ross had worked closely on the resolution, sent Ross acknowledged the BMA's support and expressed the hope that the war, just begun, would not delay further action.69 Within the month, Ross -whose elder son had by then been killed in Flanders -asked Cox if the time had not come for the BMA to urge action on the petition, 70 Cox replying that because ofthe war he could not press the Chancellor for a reply.71 Ross, at 
With the war's end, Ross began to rekindle public and professional interest in awards for medical discoveries, undertaking three related activities in 1919: he tried to bring his case before the Royal Commission on Awards to Inventors; he moved to resubmit his 1913 petition (now called his "second petition") to Parliament; and he helped to organize the "Joint Committee on Awards for Medical Discoveries", representing the BMA and the British Science Guild (BSG).
THE ROYAL COMMISSION ON AWARDS TO INVENTORS
In October 1919, Ross inquired of the Royal Commission whether it could consider "inventions designed to prevent diseases",74 and whether the nature of his discoveries in malaria permitted him to apply to the Commission.75 The Commission's Secretary replied that a medical practitioner is bound by etiquette (i.e., ethics) to communicate medical discoveries freely to the profession, the public, and to the Crown, and the same would apply to discoveries in sanitary science.76 Ross turned to the BMA's Alfred Cox to inquire about the medical etiquette and to request legal help to argue his case; Ross sought a hearing with the Commission because medical etiquette presumably required publication ofdiscoveries and barred patents, thus penalizing the medical man "for his generosity to the world".77 Cox Ross prepared a draft report on rewards for medical discovery, which the Joint Committee adopted with modifications and forwarded to the Medical Committee of the House of Commons and to the lay and professional press.92 The report emphasized: (i) that the precedent of Jenner petitioning Parliament should be revived; and (ii) that Parliament should provide an annual sum of £20,000 to be disbursed as life-pensions, of £500 or £1,000 each, to men judged to have made worthy medical discoveries. The report distinguished (in italics) between compensation meant as an "act ofjustice" to reimburse the researcher's losses, and reward meant as an "act of grace for sevices rendered. Underlying the document lay the principle that medical discoveries should not be allowed to inflict unrecompensed financial loss upon the investigators.
Near the end of February 1920, Ross learned that A. J. Balfour, formerly Prime Minister and now Lord President of the Council, had agreed -as Minister responsible for scientific research -to receive a Deputation to discuss the Joint Committee's report.93 Several medical MPs and the members of the Joint Committee comprised the Deputation for the 2 March meeting. When the Deputation met with Balfour, distinguished members of the group stressed the need for awards for medical scientists on moderate salaries, whose achievements could not be disposed of to the public for profit. Balfour replied that some remedy should be found, and thought that when he reported the discussion the Prime Minister (now Lloyd George) would give it sympathetic consideration. Balfour did not specifically exclude the precedent of Jenner for rewarding exceptional service, but he thought that petitions to Parliament were not the way to deal with discovery. When Balfour also expressed concern about the difficulty of selecting the men responsible for a discovery, Ross responded that the methods used by the Royal Society in selecting its Fellows, and those used by the Nobel Committee for awarding its prizes, could be adapted.94
The representations to Balfour were reported in professional journals and in the British press, whose editorials favoured the Committee's position. Balfour, however, maintained further silence until the BMA-BSG inquired formally, several months later, whether a decision had been reached. L maundering indecisive reply, and had evidently never bothered to read our Report."97 In July 1920, the Presidents of the BSG and the BMA wrote jointly to Lloyd George documenting their groups' efforts on behalf of awards for medical discoveries, and asking how those who made valuable medical or sanitary discoveries could appeal for compensation for pecuniary losses incurred by their work. Their letter concluded that it "seems to be a hardship that such rewards as [Jenner's] are now withheld from medical men though they are allowed for soldiers and sailors, and, in the form of patents, for inventors ... The chief thing required is a scheme which will provide adequate recompense for results of national value achieved by medical, sanitary, or other scientific workers."98 There is no record that Lloyd George replied to this letter; indeed, a year later, Ross wrote to The Times that the Prime Minister still had the matter under consideration.99 Ross argued in his letter that "It is precisely because medical men do not patent their ideas that the State should endeavour to reward them in other ways." This prompted Frank Briant, MP, to ask Balfour, in Parliament, whether a fund could be provided from which awards could be paid for discoveries or inventions placed gratuitously in public service. Balfour replied that he doubted that any system of pecuniary awards would benefit science or medicine, and that the difficulty of apportioning merit was "overwhelming". Ross published this exchange verbatim, and he challenged Balfour about the difficulty of apportioning merit. If so, asked Ross, how could any rewards ever be given: university honours, fellowships in learned societies, state honours (including the Victoria Cross), or the Nobel Prizes?1'°S ome who argued over the relative worth of inventions pointed to the often ludicrous inconsistencies of a thoughtless society. One columnist remarked that "The inventor of a new hairpin would probably make a fortune, while the genius who discovered a cure for cancer or consumption would get no pecuniary recompense at all."''1 Another writer claimed that his own humanitarian invention was rejected by the Royal Comission on Awards to Inventors, which, however, "gave a considerable reward to the inventor of an improvement in nosebags for horses!" 102 Ross, reflecting on his own encounter with the Royal Commission said "it refused to consider medical discovery and invention because (it argued) doctors had always been noble enough to do such public work for nothing! We may be sure that the lawyers on the said urged a scheme ofrewards offering five prizes of£1 ,000 and ten of£500 a year, a variant of the earlier Joint Committee's recommendations. 104 Accounts of Ross's speech appeared in many newspapers, usually with eye-catching headlines and sympathetic editorials. The Daily Graphic wrote, for example, that "England owes more to her scientific men than any other country, and she rewards them least. Time and again it happens that when a genius proves himself a national benefactor his sole reward is a knighthood ... but you cannot live on it by itself. Research workers mostly live on bread and butter, and too often their most valuable discoveries do not so much as provide jam." 105 A pseudonymous commentator in the Outlook declared that "Sir Ronald Ross has, I suppose, saved more lives than any man living, and on aper capita grant of a penny each life he would be a wealthy man. But I believe his reward will come in the shape of praise, not pudding." 106
Other periodicals were unsympathetic. One magazine, for example, reported that the meeting of the BSG at which Ross spoke "tailed off into a demand for pensions for scientists ... Here was a meeting of the ablest and wisest men in London, and all they could do was to call for doles, as though they were a crowd of unemployed in Hyde
Park."'107 The New York Times also weighed in with critical comment:
What Sir Roland [sic] forgot ... is that men of the sort he had in mind do not work for pay or even for fame; in theory, and often in practice, their object is to increase the general stock of knowledge, and they expose themselves to deserved condemnation by their fellows if they attempt to capitalize their discoveries in the way of the ordinary business man. They are expected to make public whatever they find, and are disgraced if they patent their inventions or keep secret their processes. That being the case, why is it a grievance if, lacking commercial abilities and intentions, they do not acquire the fortunes of men who have those abilities and intentions? As a matter of fact, very few, if any, savants ever starved or went to the poorhouse .. 108
Had Ross chosen to reply to these arguments, he might well have used a line he coined years earlier: "The world does not value what it does not pay for."109 THE ROSS INSTITUTE CREATED Coincident with these public debates on the rewards of science, and with the approaching twenty-fifth anniversary of Ross's mosquito-malaria work in India, a letter to The Times announced a scheme to establish a research institute named in Ross's honour. The letter appealed for £50,000 in subscriptions and was signed by thirty-three dignitaries including the former Prime Minister, Asquith. (Despite the impressive signatories, poor finances plagued the Ross Institute and Hospital for Tropical Diseases from its opening in 1926 until Ross's death.) The Institute's objectives were seen as laboratory and clinical research, and, as the letter declared, The advent of the Ross Institute and his illnesses did not deter Ross from continuing to claim money for his mosquito-malaria research. Indeed, Ross fuelled the fires of that issue in 1928 when he offered to sell his personal papers.
THE ROSS ARCHIVES FOR SALE
It hardly exaggerates to say that Ross created a sensation in the British press when he inserted a half-page notice into the October 1928 issue of Science Progress announcing that his personal archives were for sale, including his manuscripts, correspondence, Ross's archives went on salejust as his new books, Poems and Studies on malaria, were coming under press review, and the reviewers inevitably commented on Ross's sacrifice of his archives, "his most treasured possessions, the lovingly compiled records of his life-labour . . . .,,125 And a famous friend of Ross's, who could play both the literary and the medical sides of the fence, wrote to the press that: "The State makes a grant to a successful general. Ronald Ross has been the most successful of all generals, winning victory of the human race against the Malaria Fiend which has claimed its victims by the million. Is it not a scandal that the human race should do so little in return? . The article commented that the Bishop's salary of "£6,500 a year is a pretty picking, even for a Prelate", and asked:
The Bishop had referred to Jackie Coogan ("The Kid"), the fourteen-year-old American entertainer, because Coogan was about to perform in London at £1,000 a week. Newspapers pointed out that "A fortnight's salary for a boy film actor is as much as Sir Ronald Ross got for the records of his life's work." 130 Other newspapers also drew comparisons and decried the fact that rich spoils should go to company promoters, film stars, and leaders ofjazz bands, while "For his great contribution to the conquest of malaria, Sir Ronald Ross has received -nothing."'13'
In the midst of this, Sir James Barr, a one-time President ofthe BMA, and something of a "tearing demagogue",132 wrote two letters to newspapers, one declaring that "Ronald Ross is at present in very bad health and in his declining years he and all those near and dear to him should be set free from all financial worries";133 and the second suggesting that an influential committee should be formed to raise "at least one million shillings as a just tribute to Sir Ronald Ross, and I should leave him entirely free to dispose of the money as he thought proper."'34
At about this juncture, in November 1928, George C. Shattuck, MD, scion of a prominent Boston medical family, and then Assistant Professor of Tropical Medicine in the Harvard Medical School, apparently concerned about Ross's health and finances, wrote to his friend Theodore Dyke Acland, a London physician descended of famous physicians. Shattuck's letter is lost, but the nature ofhis inquiry is evident from Acland's replies: [Ross] has, I think we may rightly say, been badly treated by this country in so far as he has not received any pecuniary reward for his discoveries, which have been of such value. I send you, in strict confidence, a statement of his financial position [this statenment is lost], from which you will see that although his present income is sufficent for anyone with modest wants, it does not enable him to put by enough to provide for his wife and family after his death.135
One day later Acland sent more explicit information:
[I] am informed that Sir Ronald Ross has no private means, that all his permanent income is derived from the residue of the Nobel Prize, of which he was obliged to spend a considerable part (i.e., £3,700 out of a sum of £8,000 awarded to him) to meet his immediate liabilities: I think that you now have all the facts, as far as they can be ascertained .... Sir Ronald has a grievance which is intelligible, namely, that, although his researches have been ofgreat service to the community, the community has not given him any pecuniary reward.136
How Acland learned about Ross's personal affairs is problematical, but his letters provide the only specifics we have about Ross's financial worth in the late 1920s.
In May 1929, six months after he suggested raising a fund for Ross, Sir James Barr wrote to the British Medical Journal saying that a group had formed the "Ross Award Fund" as a testimonial to Ross for his malaria work, and the fund invited subscriptions. 137 About two years later, this notice appeared in the Journal: "Sir James Ross asserted that "the sweated labourer [i.e., the scientist] is the highest type of intellect in the country",143 but that capable minds had been turned away from humanitarian fields, leaving the remainder to produce much petty science. A newspaper piece called 'Sweated Brains', by "A Scientist" (likely Ross), observed that: "A glance at the university posts advertised in ... Nature, will throw much light on the scale of pay, but will give too favourable an impression of the stipend of the teacher-researcher. For the worst-paid posts are not advertised, but filled privately by the modem university from among the best of its own students."'44 This practice existed because some bright, well-off young men taught for nominal stipends, and by this "blacklegging" allowed the university to avoid paying decent salaries to its Liverpool, he mentioned the plight of "professors [who] have been obliged to leave their universities after 15 or more years of service without any pension whatever . . . .146
The world war delayed Ross's petition to Parliament, but it did not stop him publicizing his cause. In October 1915, Ross published a caustic (unsigned) essay called 'Mr Lloyd George, the nation of shopkeepers, and the Pied Piper of Hamelin'. In the essay, Ross gives a third-person account of his petition to Parliament, and he draws a parallel between the refusal of the burghers of Hamelin to pay the Pied Piper for ridding them of rats, and Lloyd George's refusal to compensate the modern Pied Piper. In the fable, the Hameliners lose their children in punishment; in Ross's parable the country loses its capable scientists and their beneficent researches. Ross's feelings about the stupidity of government towards science are exemplified by a bitter statement that appears -twice -in his Hamelin essay: "It is more profitable to be a rogue than a genius."'147 Ross's frustration also found voice in an unsigned poem entitled 'Rewards', in which scientists, writers, and musicians are said to go unhonoured while the wrong men are rewarded. The poem ends: "Who stands upright in Britain falls./He wins the prize of life who crawls."148
Ross pursued other lines of the argument in his Memoirs, at one point invoking the shades of Walter Reed, who died untimely in 1902. Speaking on behalf of those who had won "decisive scientific victories", Ross said, "If I were a millionaire I should give my money, not to institutions, academies, and universities, but to men like Reed, in order to make them independent for life. Those who have actually won decisive scientific victories in the past know best how to win similar victories in the future." '149 Elsewhere, in 1924, Ross explicitly urged creation of research professorships, an idea whose time would not come until after the Second World War.'50 Although Ross acknowledged that readers were doubtless weary of his writings about encouraging medical discovery,'5' he saw no choice but to reiterate in order to hold public attention. In conceding that "No reform is likely to be effected in my time", Ross nevertheless set down his key precepts on medical research: that it is a matter of honour to give medical scientists professional payment; and that there should be "paymentfor results in addition to the present system ... ofpaymentfor expectations" 152 [ It should be remembered that Ross first catapulted into prominence around 1900 on the strength of an important discovery made when medical science was beginning to gain prominence and respectability. Yet Ross's relatively modest origins, his lack of a university degree, his remote medical career in the IMS, and his want of a private income, doubtless contributed to his chip-on-the-shoulder attitude. Ross travelled in the high company ofmedicine but he was not naturally ofit. He came on the scene as an assertive achiever and evolved into an accomplished publicist-polemicist with a platform in Science Progress and with easy access to major journals and newspapers. Neither government nor the profession could safely ignore him, and both seemed uncomfortable coping with him. Transmogrified by the distinction of the Nobel Prize into an exemplar of the new breed of medical scientist, Ross was as much caught up in change as were those who resisted it. Ambivalence must have afflicted Ross, a nineteenth-century man cast in twentieth-century roles. Even regarding the petitions Ross's attitudes betrayed uncertainties. For example, Ross said (in 1923) that he had "formed the rash scheme of following the precedent of Edward Jenner", but did so "I confess with some satiric laughter and full expectation of failure",l64 a thought he had also expressed earlier.'65 Ross's "confessions" do not ring true.
Ross might never have petitioned Parliament but for the Jennerian precedents. The question then arises: if Jenner's introduction of smallpox vaccination was a work worthy of parliamentary reward, was the mosquito-malaria discovery of similar stature and worthy of similar reward? Had Lloyd George or Chamberlain said "no" to that question, Ross might have found the reply more palatable than his being fobbed off with "not in accordance with modern usage", an example of bureaucratic non-speak worthy of an Orwell.
Smallpox was unquestionably the most devastating epidemic disease of all time. By 1800, vaccination had reached America, and missions were spreading vaccination around the world. 166 Britain had a hero in Jenner, it could afford to spread the largesse of vaccination internationally, and it enjoyed a growing pride in its imperial and industrial status; all these, and the indisputable fact that smallpox was a serious plague in the home islands, worked to favour Jenner's petitions. Parliament may have approved his petitions as much for reasons of Britain's public and international image as to benefit Jenner's enfeebled purse.
By contrast, malaria never caused widespread deaths in Britain, and by Ross's time it had all but disappeared from the islands.167 Malaria was then, as now, a major cause of morbidity and mortality in the tropics, but the disease did not approach in impact the depredations of smallpox. Ross's discovery gave direction to malaria control and insight into the arthropod transmission of disease. But the social and political circumstances of Britain in 1900 were not those of 1800, malaria was not smallpox, and -in Ross's own instructive words -his malaria research was "much humbler work" than Jenner's. 168 Ross may have been perceived as one who stirred up public opinion to his own advantage. He had garnered the unanimous support of the BMA for his petition to Parliament, he was usually backed by the upper stratum of British institutional medicine, and in consequence of his public pressures and private politicking he gained the attention of the highest figures in government. In the event, however, Ross's petitions and other schemes failed, and the Great Depression froze any possibility of improved emoluments for medical scientists until after World War II. It must be noted, however, that Ross wove his pecuniary campaigns into a fabric of other changes he sought: better quality and less Babbittry in science, expanded teaching of science in the schools, and improvement in the quality of scientific publications.' 69 Ross was a versatile character. His place is secure in the history of medical science, and his quantitive epidemiology ("pathometry") is still being elaborated upon;170 his literary works stand in need of critical reappraisal, and he merits a definitive biography. His biographer will not lack material; on the contrary, he may find an excess of it, considering the diversity of Ross's undertakings and the care with which he saved every scrap of paper for his bulging archives. We do have Ross's own Memoirs,'7' which bear mainly on his malaria work, and a peculiar "biography" by Megroz.172 Ross seems to have suffered from a surfeit of talent, from a determination to be brilliant, and from a lack of humility, which together may have provided him with the stuff of deep-seated insecurity. Harrison assessed Ross, accurately, I think, as "a complicated and chronically maladjusted man ... one who viewed life as a struggle and himself as a soldier perpetually in battle with people and forces that sought, from stupidity and maliciousness, to frustrate him and hold back the course of human progress."173 Ross's successful work on malaria in India and his unsuccessful pursuit of remuneration in Britain required sustained efforts. His strong sense of personal entitlement reflected the attitude that was endemic among Victorian and later practitioners: that the ultimate mark ofstatus in the profession was wealth. 174 If Ross's quest for money is a commentary on the man, it is also a commentary on a society that had not yet learned the value of science and was not much inclined to reward excellence in research. Perhaps Ross should have the last word: "History tells us that the reapers in science are many -but the sowers few. The only honest way to encourage discovery is to pay the men who achieve it."175,176
